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, Load Resistance Factored Design

* Expected loads multiplied by Load Factors
— Different values for different types of loads
— “Probability of failure” of each limit state (failure
mode)

» Strength reduced by Strength Reduction Factors
— Accounts for variability in strength

* Factored loads < factored strength
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Why LRFD?

* FHWA requirement
e Consistent with other structural infrastructure

* No problems with Index 205
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, FDOT’s LRFD Field Assumptions

Pipe installed per FDOT specs

— Deflection

— Backfill compaction

— Embankment load condition (wide trench)
— Bedding approach

— Backfill material

Pipe above groundwater table (conservative)

Soil =120 pcf

Standard LRFD code live loads
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FDOT Field Assumptions?

What’s Changing?

Minimum cover

— NOT increasing where past significant usage
shows no record of problems

— Decreasing for flexible pipes

PVC maximum cover increasing significantly

No more extra base / frangible base options

Improved clarity & organization

P
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, Status of Index 205 Revision

Pipe Industry review of computations ongoing

* New cover requirements being crafted
— Will be discussed with Industry

Layout of information in Index 205
— Will be discussed with DDrEs

Revised Index 205 in 2014 Design Standards

Whesign Traning
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ate Hyglia Office
Objectives

*How to document optional materials
*Optional Materials Tabulation Sheet

*Not:
*Layout
*Hydrology
*Sizing
*Flow Lines
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Why Optional Materials?

*Competition
*DOT policy since early 1990s
*Federal requirement in 2006

»
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Optional Materials

N =0.012:
*Steel Reinforced Concrete Pipe (SRCP)
*Non-reinforced Concrete Pipe (NRCP)
*Spiral Rib Steel Pipe (SRSP)
*Spiral Rib Aluminized Steel Pipe (SRASP)
*Spiral Rib Aluminum Pipe (SRAP)
*F 949 PVC Pipe (PVC)
*High Density Polyethylene Pipe (HDPE)
* Polypropylene Pipe (PPP)

P
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Optional Materials

n > 0.020:
* Corrugated Steel Pipe (CSP)
* Corrugated Aluminized Steel Pipe (CASP)
* Corrugated Aluminum Pipe (CAP)
*Structural Plate Metal Pipes

* Metal Box Culverts
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Requirements

Tope #625-000-008 Jatwuary 1, 2009
Plans Preparation hManual, Volume 2 . Engiish

8.2 Optional Materials Tabulation

An optional materials tabulation shall be prepared and included In the plans (see Exhiblts
SDS-2a and SDS-3a). The sheet format is available in the FOOT Engineering Systems
Software

As a minimum, the optional pipe material tabulation should Include size, thickness or class
corrugation requirements, if necessary, and protective coating. if any. Additional
Information such as structure number, design service life (USL), length, and fiow line
information may be included.

The general notes shown on the exhibits are also required.
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,  Optional Materials HB

* FDOT Drainage Website
http://www.dot.state.fl.us/rddesign/dr/Manu
alsandhandbooks.shtm

* Updated to include PPP
* 2010 CSLE is not included (updates pending)
* Examples

e Corrosion tables and charts

i
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Optional Materials HB
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Culvert Service Life Estimator

Florida Department of Transportation

Covromion Ressarch Labarfory

Culvert Service Life Estimator
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2010 CSLE

*Culvert Service Life Estimator

* http://www.dot.state.fl.us/rddesign/dr/M
anualsandhandbooks.shtm
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http://www.dot.state.fl.us/rddesign/dr/Manualsandhandbooks.shtm
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2010 CSLE

*Updates
*New LRFD pipe cover requirements

*Removal of restrictions on HDPE Class Il
(still not allowed in Florida Keys)

* Addition of 50yr acceptance for
Polypropylene Pipe (PPP)

P
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2010 CSLE

*Tutorial Available

* http://www.dot.state.fl.us/rddesign/dr/up
coming-events.shtm

Flotila Degartmest OF Tramsportution

NP WS e I

ot W | Gt 1L M | s M

»i2
))ﬂ'w'l r/.wn'rﬂgl _‘

6/21/2012

10


http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm

P
PPesign f/.wrymo v

OMTS

Optional Materials Tabulation Sheet
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What OMTS Should Be

*Short

*Clear

*Succinct

*Project specific
* Station limits with exceptions
e Structure #

*Demonstrate options considered
* Documentation requirements in DM Ch. 6
*Cross Drain and Side Drain pipes

6/21/2012
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What OMTS is NOT

*Generic
*Exhaustive
*More than two pages

»ne
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®When would you not prepare an
6  Optional Materials Sheet?

* Existing CD or SD extensions only
— Same material required
— Exception for MES with plastic pipe types

* PPM changes underway

6/21/2012

12



OMTS Examples

7 HIE - AF
STRUCTURE " WATER PLOTTED BT REWARES
5-F, 0, 5, &, 8, 70, 2 Lol SACP (CLASE U ¥
&5, 26, &7, A AR, 35, J6,
J8, 19, 40, 4%, 454, M, i,
45, 47, 51, 54, 55, S0, 61
5-4. 48, 49, 53, 5 [ MOPE WCLASS WY
L
SROP CLASE M x
FYCF [ASTM F-5491
S-F, foa, I, 52, 55 &0, &1 |m oy 3¢ SACP [CLASS & Fi
§=2, 1. 5 B. & & 24 HORE (CLASE &)
&1, 2%, DF. FdA. 0. T4 L
& 43, 45, 424, 56 SACF ICLASE ¥
PYLP (ASTH F-34g)
5-33, & L HOFE CLASE o7
SACP WCLAST It X
 Structure by Structure
PPesign Training T

OMTS Examples

ELLIPTICAL PIPE INSTALLATIONS
—— (All Sizes)
;J Jf Maximum . .
———| Installation Height Of Fill bips Beaving
Class Class
(Ft.)
1-6* HE 11* C
. 7-10 HE 111 C
Horizontal 11-16 HE IV c
° 17+ Special Design Maodified
1-6* VE [1* C
® ; 7-10 VE Il c
Vertical 11-16 VE IV c
° 17+ Special Design Modified

2
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OMTS Examples

y SFE a5
ETRECTURE g MATERM PLOTTED BT AEWARKE
SNE DAL W oa BT ELUPTICAL SACP WDLASS HE-I X WE TO OWER HEKGHT
L] SRCF [CLASS W L OUVE TR DWER HEGHT

 Documentation ©
e Concrete class ©
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OMTS Examples

MATERAL & SXD PWE (LF)

AEMAGR S —
15 THCAWESS | SARE DT T SwrE R |
< | P {__ SHA oo |
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T o - amw || 2 - & frriasees, & TOTA | [ [ feutan rony 7= aoe criinen, wer an ]|
E il e| CW - MWW | 3 - 4 ENTENSGNS, & TOTAL | | oo it 70 AL CATENSON, WOCK 200 || ey
- ML - < o g B
g e e (1, <57 LN BV T ST RS WL e
RO | [ | DU 7O COVER REGUSEWEATS

* Great example of “non-traditional” use of
summary of drainage structures and optional
materials tabulation combined in one table

e See remarks column for reasoning for pipe
material restrictions. e
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A OMTS Examples

EXCEPTION: S-204, S-312, S-3i6, S-303D 15"

SRCP CLASS Il ONLY

5-205

" x 23

EXCEPTION: S-20/, 5~204A, 5-208A, S-30I, 5-3i4 18"

$=-37, 5-320. 5-322, S-323. 5-324., 5-328

5-330, S-333. S-334A, 5-335. S-336, $-338

S-402, S-406, S-408, S-4il, S-4I13, S-4i5, S-4I7

S-50/A, S-502, S-504, S-506A, S-5068, S-508

S-50, S-5/3 SRCP CLASS Il ONLY

EXCEPTION: 5-304, S-332

8" FD

SRCP CLASS Il ONLY

i &
)}csr'r;n rr_wm‘n-;

SIZE
STRUCTURE finchas) WATERIAL PLOTTED
5-43, 5-5/ i5 NRCP X
| RCP
SRAP (15 GA)
PVC (ASTM F-943)
HOPE (CL. 1)

2
é!_ti(

==

e
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OMTS Examples

STRUETURE i WA TE L FOTTED | i, REWARS

ALL -] HEP CLASE 0 L

ALL 2 RCP CLASS & ¥

"“ Heear H

ALL Ja

Aud * s REWOVE ]

aLL M r 23 Y EXIST MES

ALL & K 30 EL 645 L
Pz Em Y n
R S \\‘\\\ -
Y

e RCP ONLY!!IV
* Elliptical abbreviation?

e Side Drains shall be extended with “like”
materials

P
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OMTS Examples

L T T T T
5-6 5 RCP
' N NRCP
SRAP (16 GA.)
SRASP (6 GA.)
PYC (ASTUM F-949) X
HOPE (CLASS W)

S-8 5 RCP

i E : NRCP
SRAP (6 GA,)
SRASP (6 GA.)

___PVC (ASTW F-949)
HOPE (CLASS W)

S-% 8 RCP
NRCP
" SRAP (% GA.) |
SRASP (6 GA.) |
PVC (ASTWM F-549)
HOPE (CLASS W)

P
Epesign Training™ ™
Ern,
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OMTS Examples

3 A5
STRUCTURE . MATERIAL PLOTTER | gurs REWARKS
o7 TAE SRCP ICLASE IF ¥
§=5, §=6, 5-f. 5-9 CEFEE SRCP ACLASE 0 ¥
L-0, S-m -2
30-3, 57 & HOFE ICLASS 01
WRCA
SRLP WELASS IF K
PVLF (ASTU Feguil
S=g, §=1, S=d LEES SREP ACLASE 1 ¥

* Elliptical Class I?

* SD-3 with MES — end metal or concrete
* No metal option shown — 25 yr DSL
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OMTS Examples

. NES J

T.6'
'R ST. 6
ONST. 14 LF OF
18" PIPE W/ MES
4 +47.
o+

FLEL. 19.82

STAOCTUNE -i.-.;:-- AT PITTED h‘f, AEWATHS
= =
SEAP UG GAL
AT e gl r
T AEETE S
ASAE KCLASS &
ST T ._frf\;. WATERL PaTTED a\.::sr AEWATS
3 e T TR
5L 57 2 STEEL CASAG CANG LSED MR CAWNER AT
* RCP Class?
*  Minimum gage thickness for corrosion?
WPesign Training
FTRUC TUAE SIEE [ MATERML PLOTTED E.-:'Lii" | REMANE
4' R
F STABILIZED SHLDR.
~
-

LT,

* RCP ONLY! Concrete Class?
* Document “why”

* Don’t forget optional materials for side drains!

e
WPesign Training
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OMTS Examples

STRUCTURE Hi"'f:'“ MATERIAL PLOTTED W’}fr REMARKS
T ECP OWLF ¥
* Abbreviation for elliptical concrete?
* Concrete class?
)):mn ﬁmm;:_ )

OMTS Examples

* Good — Extension of CD with same material

* Bad — Forcing new const. to be RCP also

e
WPesign Training

6/21/2012

21



6/21/2012

OMTS Examples

ST TURE “"\‘i_“:_\ VATERAL ROrIED ..'_\‘":, REMAHCS
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ad wonr
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Vi (1 =06), Weh (=875 Vs H—-IBF !
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=
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* Extending pipe with dissimilar pipe material
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OMTS Examples

INDEX OF ROADWAY PLANS [y 4oy | 06 55 €% I
SHEET W, 1§
[ L R
; r |— pe Ny ”5.]
& -9
y 0
| :. y " _L—""'l‘\Q JN.
s S = = Sy
09 M- —my's RN | \‘\.\ 9 2
a ' " wme o e el N i

Drainage Structure sheets with no OMTS!

»e
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)
A Summary

* 8 months of Tallahassee Lettings for a District
* 21 projects with OMTS

» 76% inappropriately documented materials on
the OMTS (if one was provided)

PPesign Training

)
A Summary

* OMTS
— Succinct
— Complete

e Document “WHY”

» State as well as a Federal Requirement
— applies to ALL LAP projects with Federal $

WPesign Traning
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Questions?

Contact Information:

Jennifer Green, P.E.
jennifer.green@dot.state.fl.us

i
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850-414-4355

Rick Renna, P.E.
rick.renna@dot.state.fl.us
850-414-4351

6/21/2012

24


mailto:jennifer.green@dot.state.fl.us
mailto:rick.renna@dot.state.fl.us

